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Background

<*Formulation mission in October 2008

“*Project document prepared by Country Office in January
2009 and signed in September 2009

+ Climate science awareness and operational training of
Uruguay senior technical group by UNDP/CLIMSAT in
Brest in April-May 2009 and initiating the working scheme
between the Uruguayan unit and ClimSAT in May-June 2009

s*Sharing data inventories and methods for the biophysical
vulnerability assessment and mapping since June-July
2009

s*Reorganization of the Uruguayan unit including adaptation
and mitigation sub unit in the ‘Unidad del Cambio
Climatico” in August 2009

«+Official launch of the Montevideo ITCP co-construction
process in September 2009

s*Gathering and processing various existing on-site and
satellite data, for exposure and sensitivity analysis since
August 2009

s*Prospective high resolution climate scenarios since
October-November 2009
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Figure 1: Methodologies and
Process for Developing an TCP

Integration in the ITCP development process
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Conceptual and methodological framework for assessment and
mapping of climate change vulnerabilities
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Methodological framework

— . L . .
T — Vulnerability= (exposure* sensitivity)* adaptive capacity

Exposure assessment

EEEeLnE -exposure inventory of the impacted systems
Sensitivity
. Sensitivity assessment and mapping
Resilience - the resistance of the exposed system: the location, the degree, the
mechanisms at stake
y
Potential - - -
Impacts Adaptive capacity assessment and mapping
Adaptive Capacity -existing defences, coping mechanisms: the location, the degree of
| efficiency, the potential mobilization
Existing Defenses

™ Vulnerability assessment and mapping
NetVulnerability -synthesized indicators of the vulnerable systems: the location, the
frequency, the degree of vulnerability
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Assessing climate change vulnerabilities :Step 1

Prospective climatology
on the metropolitan area of Montevideo, Uruguay

Downscaled climatic present and future data according to 2 IPCC scenarios and 2 models

System analysis Exposure Sensitivity Adaptive Capacity Adaptive Possibilities and

Recommendation
Present climate
Future climate
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Downscaling methodology on climatic data

Mean annual precipitation over the period 2046-2065, IPSL model, A2 scenario
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(Source: http://www.cccsn.ca)

Smoothing of the downscaled data by interpolation



United Nations Development Programme

Prospective climatology on the Metropolitan area of Montevideo

SRES Scenarios
Eeonamic
Al A A2
Global = B Regional
Bl

7,
Bt & ";1,; (Source : Nakicenovic, N. et al (2000).
- ﬂhﬂu\ : F Special Report on Emissions Scenarios: A
- Special Report of Working Group Il of the

Priving Fore® IPCC)

IPCC SRES A2 (business-as-usual-attitude IPCC SRES B1 (global cooperation towards
assumption) environmentally sustainable development)
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Prospective climatology on the Metropolitan area of Montevideo

IPCC SRES A2 (business-as-usual-attitude assumption) IPCC SRES B1 (global cooperation towards
environmentally sustainable development)

*  Behaviours at the end of the 215t century (both periods) » Behaviours at the end of the 215t century (both periods)
IPSL —Overall increase (+2.6%) with local decreases IPSL — Overall stagnation with a little tendency to decrease (-
But less precipitation in 2081-2100 than in 2046-2065 0.4% with local decreases and increases)

But less precipitation in 2081-2100 than in 2046-2065
. Maximum local changes (%) in 2081-2100

IPSL —-+13% , -21.5% . Maximum local changes (%) in 2081-2100
IPSL —+26.6% , -9.2%
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Prospective climatology on the metropolitan area of Montevideo

IPCC SRES A2 (business-as-usual-attitude assumption)
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«  Behaviours at the end of the 215t century (both periods)
CNRM —Overall decrease (-4.4%)
But less precipitation in 2081-2100 than in 2046-2065

. Maximum local changes (%) in 2081-2100
CNRM — +3.2%, -23.5%

IPCC SRES B1 (global cooperation towards
environmentally sustainable development)

Mean annual precipitation over the period 2081-2100, CNRM model, B1 scenario
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« Behaviours at the end of the 215t century (both periods)
CNRM — Overall decrease (-4.2%)
But less precipitation in 2081-2100 than in 2046-2065

. Maximum local changes (%) in 2081-2100
CNRM — +25.8%, -14.5%
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Prospective climatology on the metropolitan area of Montevideo

IPCC SRES A2 (business-as-usual-attitude assumption) IPCC SRES B1 (global cooperation towards
environmentally sustainable development)

Mean wettest month in the period 2081-2100, IPSL model and A2 scenario [February] Mean wettest month in the period 2081-2100 IPSL model and B1 scenario [March]
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Prospective climatology on the metropolitan area of Montevideo

IPCC SRES A2 (business-as-usual-attitude assumption)

Mean wettest month in the period 2081-2100, CNRM model and A2 scenario [March]
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See San Jose precipitation profile

IPCC SRES B1 (global cooperation towards
environmentally sustainable development)

Mean wettest month In the period 2081 -2100, CNRM model and B1 scenario [March]
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Prospective climatology on the metropolitan area of Montevideo, Uruguay

San José de Mayo San José de Mayo
CNRM-cm3 / B1 Scenario IPSL-cm4/ B1 Scenario

"h -
'1’1111’

2081-2100 2081-2100

Present /WRF /  Present /WRF

¥ Present /WRF ™ 2046-2065 ™ 2081-2100 ® Present /WRF ™ 2046-2065 ™ 2081-2100

In A2 scenario, by 2100, climate will be slightly drier but higher seasonal variation, with a marked delay in the
rainfall peak (1 to 2 months) compared to present and heavier spring precipitations.

In B1 scenario, by 2100, decreasing rainfall is less marked, with a lower seasonal variation and less delay in the
rainfall peak compared to present, although by 2050 rainfall follows a pattern similar to A2 scenario.
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Assessing climate change vulnerabilities : Step 2

System analysis of critical water resources
for the metropolitan area of Montevideo

System analysis Exposure Sensitivity Adaptive Capacity Adaptive Possibilities and

Recommendation
| Present climate N
| Future climate
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Assessing climate change vulnerabilities : Step 2

System analysis of critical water resources
for the metropolitan area of Montevideo

60% of the total population of Uruguay (3.5 millions) live in the metropolitan area of Montevideo.

In this territory, nearly 100% of the population drinking water needs are supplied from a single pumping station located
in the Santa Lucia river.

Water resources and uses appear to be threatened both in terms of quality (contaminants and saltwater) and quantity
(floods and droughts conducing to shortages of water supply).

ater related territorial systems at climate change risk :

Very urbanized densely populated coastal zone,

Highly sensitive ecosystems (wetlands and riparian forests),
Complex and instable hydrographic networks,

High concentration of intensive agriculture (agrochemicals, irrigation)

Highly exposed fish stocks,
Sensitive hydropower infrastructures (sedimentation, instable supply).
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Assessing climate change vulnerabilities : Step 2

System analysis of critical water resources
for the metropolitan area of Montevideo

Understanding the hydrological context

System analysis Exposure Sensitivity Adaptive Capacity Adaptive Possibilities and

Recommendation
| Present climate .
i
| Future climate
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Assessing climate change vulnerabilities : Step 2

Rio de la Plata's watershed

Legend

Rio de la Plata’s watersheds ©
&'od Main contritedors

The immense estuary of the Rio de la Plata is the mouth of the Uruguay and Parana rivers.

250 km long and always less than 10 m deep, it is the frontier between Argentina and Uruguay.
Furthermore, navigation channels have to be maintained all the time because the river carries more
than 57 millions of m3 of sediments every year.

Indeed the 3 millions km? collecting basin covers an important part of South America (for

The Santa Lucia watershed is part of the Rio de la Plata watershed and supplies nearly 100 % of
the metropolitan area water requirements.

Besides, the single water pumping station is located 50 miles northwards to the Rio de la Plata
estuary.

Anywhera sise : Digtal Elevation Model
SRTM-V .L H$0m

Date : 2009 12 02
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Assessing climate change vulnerabilities : Step 2

Rio de la Iata SPIWELCT S Tes

Legend £ | » . : _
" > A ST A Important risk of land
Rio de la Plata’s watersheds - 7 0 JoTa : ' degradation
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Source Information
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(741 mosaic; greyscale. 30m)
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Assessing climate change vulnerabilities : Step 2

Rio de la Iata's watershed

Legend Important risk of land

Rio de la Plata’s watersheds - \ DS S 2 degradation

4% Main contributors
152 Small contributors s 3 - L TAN !
Rivers A oS3 BOLMIA : VA High seasonal
Contributions to Rio de la Plata : . 3 ol S SRR N fAti 3
e e s » D OIS AW ~ variation of river
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Countries : ' 1 3
URUGUAY
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Population
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® 200001 - 500000
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@ 3000001 - 11000000 . SAO PAOLO

Source Information

On the Fio de ka Plata's basn
Landsat 7 from geccover 2000
(741 mosaic; greyscaie. 30m)

Anywhera eise - Digtal Elevation Model
SRTM-VA §0m

iverage Discharpe (ASfaec)
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Assessing climate change vulnerabilities : Step 2

Rio de la Plata's watershed
Legend g " ’ :

Rio de Ia Plata’s watersheds ©
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Contributions to Rio de la Plata :
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Assessing climate change vulnerabilities : Step 3

Seasonal exposure of water resources and water
uses of the metropolitan area of Montevideo

System analysis Sensitivity Adaptive Capacity Adaptive Possibilities and

Recommendation
| Present climate .
i
| Future climate




I United Nations Development Programme

Assessing climate change vulnerabilities : Step 3
Exposure of Santa Lucia river in summer

Legend

Factors of exposure
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Rio dela Plata's summer salinity
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=«: The water related systems of the metropolitan area of Montevideo are highly
e exposed to main forcing factors potentially cumulative:
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Factors of exposure
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Rio de la Plata’s winter salinity
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Rio de la Plata's corridors

- Farana Bravo Sauce and Uruguay | |8

B Faranu de las Parmas
- Farana Guazu

Water bodies in Uruguay

Santa Lucia's watershed

Digital Elevation Model
SRTM-V4, 90m
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Assessing climate change vulnerabilities : Step 3

Wind, sea level rise

Exposure of Santa Lucia river in winter

Flood
Flood
Flood

Flood
Flood

05/04/2007
june-01
05/16/2000
04/11/1998
august-86
1967

Victims

119,200
5,000
5,000

9,300

18,500
38,063
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Assessing climate change vulnerabilities : Step 4

Sensitivity of water resources and uses to climate change

System analysis Exposure Adaptive Capacity Adaptive Possibilities and

Recommendation
| Present climate .
i
| Future climate
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Assessing climate change vulnerabilities :

| 1
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Assessing climate change vulnerabilities : Step 5

Adaptive capacities

System analysis Exposure Sensitivity Adaptive Capacity Adaptive Possi_bilities and
Recommendation

| Present climate

—

| Future climate
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Assessing climate change vulnerabilities : Step 5

Adaptive capacities

®»High urban planning capacity

®»Well managed agricultural sector open to innovation
®High scientific level in hydrological sciences

»Well organized disaster response mechanisms

HDI superior to 0.8, 401" on 173 in the world list

Early engagement in UNFCCC and Kyoto Protocol, pioneer in Latin
America
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Assessing climate change vulnerabilities : Step 6

Adaptive strategies to manage water resources and uses in a
changing climate

System analysis Exposure Sensitivity Adaptive Capacity Adaptive Possibilities and

Recommendations

| Present climate

| Future climate
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Assessing climate change vulnerabilities : Step 5

Implementation of a
council managing—
at the watershed |
control the agricu
and urban influen

Urban areas
Digital Elevation Model :
Over the MA and the watershed | B

High

{Shaded)

Low

Source infarmation

Renare-Modelo De Terreno
(special data infastructure)

Spot 5 on the Metropalitan Area
{talse colours, 10m, nov 2006}
Landsat 7 from geacover 2000
(741 mosaic, greyscale. 30m)
Modis on the Rio de |a Plata
(from NASA/visible sarth. S00m)
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